L-1: 1-a (0.382 g, 2 mmol), K 2 CO 3 (1.104 g, 8 mmol) and phenol (0.752 g, 8 mmol) were charged to a 100 mL double-neck reaction bottle, followed by N-Methyl pyrrolidone (10 mL). The mixture was heated to 190 o C for 24 h under N 2 . The resulting solution was saturated with water and extracted with ethyl acetate three times.
The combined organic phase was dried and concentrated in vacuum, and target product was purified by 158.98, 156.80, 156.24, 149.67, 142.38, 136.86, 129.89, 129.52, 123.66, 122.68, 120.77, 119.15, 115.52, 112.14, 109.99 . EI-MS (m/z): 340 (M + , 100%).
2-b: 2-a (0.352 g, 1 mmol), Bis(pinacolato)diboron (0.379 g, 1.5 mmol) Pd(dppf) 2 Cl 2 (0.0229 g, 0.03 mmol)
and CH 3 COOK (0.9814 g, 10 mmol) were charged to a 100 mL schlenck tube, followed by 1,4-Dioxane (15 mL). The mixture was heated to 110 o C for 24 h under N 2 . The resulting solution was saturated with water and extracted with CH 2 Cl 2 three times. The combined organic phase was dried and concentrated in vacuum, and target product was purified by column chromatography on silica gel with CH 2 Cl 2 / petroleum ether 1: 3 (v/v) to afford green solid. 337 mg (85 %). 1 H NMR (400 MHz, CDCl 3 ) δ 7.32 (d, J = 1.8 Hz, 1H), 7.30 (t, J = 3.7 Hz, 1H), 6.95 (s, 2H), 6.89 (m, 6H), 1.33 (s, 12H) . 13 C NMR (101 MHz, CDCl 3 ): 147.22, 144.81, 128.89, 123.91, 123.62, 123.44, 117.53, 117.24, 114.71, 83.89, 25.06, 24.87 . EI-MS (m/z): 400.02 (M + , 100%).
L-2: 2-b (0.4791g, 1.2 mmol), 2-Bromopyridine (0.158 g, 1 mmol), Pd[P(C 6 H 5 ) 3 ] 4 (0.0115 g, 0.01 mmol) and K 2 CO 3 (0.55 g, 4 mmol) were charged to a 100 mL schlenck tube, followed by H 2 O (2 mL) and 1,4-Dioxane (4 mL) . The mixture was heated to 100 o C for 24 h under N 2 . The resulting solution was saturated with water and extracted with CH 2 Cl 2 three times. The combined organic phase was dried and concentrated in vacuum, and target product was purified by column chromatography on silica gel with CH 2 Cl 2 / petroleum ether 2: 1 (v/v) to afford green solid. 316 mg (75 %). 1 60, 149.47, 146.94, 145.49, 136.83, 135.21, 128.80, 123.64, 122.1, 119.68, 117.58, 114.70, 109.71, 31.45, 30.20, 29.72 . EI-MS (m/z): 351.04 (M + , 100%).
3-a: 2-Bromo-1,3-difluoro-5-iodobenzene (0.319 g, 1 mmol), K 2 CO 3 (0.552 g, 4 mmol) and phenol (0.376 g, 4 mmol) were charged to a 100 mL double-neck reaction bottle, followed by N-Methyl pyrrolidone (10 mL). The mixture was heated to 135 o C for 24 h under N 2 . The resulting solution was separated with water precipitation.
The combined cake was dried in vacuum, and target product was purified by recrystallization with CH 2 Cl 2 / petroleum ether to afford white solid. 20.9 g (90 % 155.73, 149.75, 140.41, 136.86, 129.95, 123.67, 122.83, 120.41, 118.33, 113.71, 109.22, 31.52, 30.25, 29.73 .
L-3: 3-b (0.209 g, 0.5 mmol) was charged to a 100 mL schlenck tube, followed by m-xylene (5 mL) under N 2 .
n-BuLi (0.26 mL, 0.65 mmol) was added at -40 o C, and the resulting mixture was stirred for 1 h at -40 o C.
Then, the mixture was warmed up to room temperature and stirred for another 1h. BBr 3 (0.061 mL, 0.65 mmol)
was added at -40 o C and the mixture was stirred for 1 h at -40 o C, then the mixture was warmed up to room temperature and stirred for another 1 h. Ethyldiisopropylamine (1.03 mmol, 0.175 mL) was added at 0 o C, Ir-OO: L-1 (0.0824 g, 0.243 mmol) and IrCl 3 (0.035 g, 0.1 mmol) were charged to a 100 mL double-neck reaction bottle, followed by mixture of 2-ethoxyethanol (9 mL) and H 2 O (3 mL). The mixture was heated to 110 o C for 24 h under N 2 . H 2 O (100 mL) was added and the resulting precipitate was filtered. The product has been washed three times with water and dried to give chloro-bridged dimer complex without further purification. The chloro-bridged dimer complex (0.181 g, 0.1 mmol), acetylacetone (0.05 mL, 0.5mmol) and Na 2 CO 3 (0.053 g, 0.5 mmol) were charged to a 100 mL schlenck tube, followed by 2-ethoxyethanol (10 mL). 166.88, 163.01, 158.57, 157.89, 151.88, 149.42, 147.97, 135.60, 129.38, 128.21, 127.29, 121.92, 120.87, 120.54, 118.18, 117.38, 116.95, 113.09, 111.55, 100.17, 29.66, 28.51 22, 167.38, 158.87, 152.66, 149.33, 148.97, 148.02, 147.67, 136.51, 130.36, 128.90, 122.97, 122.18, 121.56, 121.32, 120.96, 120.47, 118.78, 116.62, 114.68, 114.22, 111.92, 107.48, 100.46, 29.70, 28.63 Ir-OB: L-3 (0.104 g, 0.3 mmol), L-1 (0.104 g, 0.3 mmol) and IrCl 3 (0.087 g, 0.25 mmol) were charged to a 100 mL double-neck reaction bottle, followed by mixture of 2-ethoxyethanol (15 mL) and H 2 O (5 mL). The mixture was heated to 110 o C for 24 h under N 2 . H 2 O (100 ml) was added and the resulting precipitate was filtered.
The product has been washed three times with water and dried to give chloro-bridged dimer complex without further purification. The chloro-bridged dimer complex (0.182 g, 0.1 mmol), acetylacetone (0.05 mL, 0.5 mmol)
and Na 2 CO 3 (0.053 g, 0.5 mmol) were charged to a 100 mL schlenck tube, followed by 2-ethoxyethanol (10 mL 183.75, 167.32, 166.90, 163.00, 162.50, 160.59, 159.95, 157.86, 157.26, 153.90, 152.93, 152.13, 149.96, 148.70, 148.03, 137.74, 137.13, 134.60, 134.10, 133.70, 133.35, 129.75, 128.47, 127.75, 122.47, 122.21, 121.01, 120.06, 119.83, 118.61, 117.74, 117.49, 117.31, 116.35, 114.35, 111.54, 111.04, 104.22, 100.33, 28.31, 28.12 Ir-NN: L-2 (0.085 g, 0.243 mmol) and IrCl 3 (0.035 g, 0.1 mmol) were charged to a 100 mL double-neck reaction bottle, followed by mixture of 2-ethoxyethanol (9 mL) and H 2 O (3 mL). The mixture was heated to 110 o C for 24 h under N 2 . H 2 O (100 mL) was added and the resulting precipitate was filtered. The product has been washed three times with water and dried to give chloro-bridged dimer complex without further purification. The chloro-bridged dimer complex (0.185 g, 0.1 mmol), acetylacetone (0.05 mL, 0.5 mmol) and Na 2 CO 3 (0.053 g, 0.5 mmol) were charged to a 100 mL schlenck tube, followed by 2-ethoxyethanol (10 mL). 168.24, 151.16, 148.67, 147.97, 147.63, 142.13, 141.10, 136.26, 129.47, 128.94, 122.87, 122.76, 122.62, 122.18, 121.74, 120.09, 117.91, 117.00, 116.74, 114.63, 114.25, 107.40, 100.48, 29.71, 28.65 Ir-BB: L-2 (0.085 g, 0.243 mmol) and IrCl 3 (0.035 g, 0.1 mmol) were charged to a 100 mL double-neck reaction bottle, followed by mixture of 2-ethoxyethanol (9 mL) and H 2 O (3 mL). The mixture was heated to 110 o C for 24 h under N 2 . H 2 O (100 mL) was added and the resulting precipitate was filtered. The product has been washed three times with water and dried to give chloro-bridged dimer complex without further S7 purification. The chloro-bridged dimer complex (0.184 g, 0.1 mmol), acetylacetone (0.05 mL, 0.5 mmol) and Na 2 CO 3 (0.053 g, 0.5 mmol) were charged to a 100 mL schlenck tube, followed by 2-ethoxyethanol (10 mL). 167.41, 162.67, 160.44, 159.87, 153.61, 152.98, 148.96, 138.07, 134.58, 134.09, 133.73, 133.41, 130.11, 123.42,122.50, 122.24, 121.68, 120.88, 119.62, 118.48, 117.67, 117.20, 104.50 
Cyclic voltammetry
The experiments for cyclic voltametric were performed by using three electrode cell assemblies from an IM6ex instrument (Zahner). A one-compartment cell equipped with a platinum wire counter electrode, a Ag/Ag + reference electrode, and a glassy-carbon working electrode was used for all measurements with a scan rate of 100 mVs -1 . The concentration of tetrabutylammonium hexafluorophosphate (Bu 4 NPF 6 ) in dichloromethane solution was 0.10 molL -1 and used as supporting electrolyte. 
OLED device characterization
The prepatterned indium tin oxide (ITO) substrates were cleaned by ultrasonic acetone bath, followed by ethanol bath. Afterwards, the substrates were dried with N 2 and then loaded into a UV-Ozone chamber. After UV-Ozone treatment, The PEDOT: PSS layer was spin-coated on the ITO substrate as the hole-injecting layer, and then annealed at 120 o C for 10 min inside the N 2 -filled glove-box. The emitter layer was also prepared by spin-coating directly on the hole-injecting layer, and then annealed at 50 o C for 10 min. The electron-transporting material and the cathode material were thermally evaporated onto the emitter layer in a vacuum chamber. Before taken out of the glove-box, the devices were encapsulated with UV-curable epoxy.
The voltage-current-luminance characteristics and the EL spectra were simultaneously measured with PR735 Spectra Scan Photometer and Keithley 2400 sourcemeter unit under ambient atmosphere at room temperature. 
